Ir(III) complexes that contain benzothiazole-based tridentate ligands were synthesized and their crystal structures and luminescent properties were examined. A neutral complex had a high quantum yield (89%) and 10 performed well as an emissive material for organic lightemitting diodes. single product, the combination of (tpy)IrCl 3 and 1,3-bis(2-benzothiazolyl)-5-methylbenzene 6 gave a mixture of products, presumably due to undesired cyclometallating reactions at positions such as 4 or 6 on the central benzene moiety. These results indicate that two methyl groups at 4 and 6 positions on 55 bbtxH play important roles in the selective cyclometallation at the 2 position. 
Iridium complexes composed of cyclometallated ligands are promising phosphorescent materials for organic light-emitting diodes (OLEDs).
1
Anionic bidentate ligands such as 2-phenylpyridine (ppy) and 2-phenylbenzothiazole (bt) are often 20 found in the structures of emissive Ir complexes as cyclometallated ligands. 2 In particular, Ir(ppy) 3 is used widely in OLEDs owing to its high quantum yield and thermal stability. In general, tridentate cyclometalated ligands, also called pincer ligands, impart better thermal stability to complexes when bound 25 with the metal center than do bidentate ligands.
3 Therefore, Ir complexes composed of pincer ligands are believed to exhibit excellent thermal stability, which is beneficial for fabricating OLEDs and the stability of the devices that they are included in. Williams Tennodai, Tsukuba, Japan; E-mail: kanbara@ims.tsukuba.ac.jp phenylpyridine was carried out by applying microwave radiation for 4 min; it resulted in a neutral complex, Ir(bbtx)(ppy)Cl, in 76% yield. Applying microwave radiation was better than employing conventional heating in terms of the yield, at 76% versus 32%, and a reaction time of 4 min versus 20 h, 5 respectively. Ir(bbtx)(ppy)Cl were determined by X-ray diffraction studies (Fig. 1) .
9,10
Both complexes possessed octahedral geometry around the Ir center. In Ir(bbtx)(ppy)Cl, the cyclometalated carbon of ppy was located at the trans position of the Cl ligand, which is consistent with the reported structure of the Ir pincer 20 complex. The thermal stability of Ir(bbtx)(ppy)Cl was evaluated by thermogravimetric analysis. The 5% decomposition temperature 95 of Ir(bbtx)(ppy)Cl was 480 °C, which was higher than that of Ir(ppy) 3 at 413 °C.
2c This result proved to be the advantage of the pincer ligand in terms of thermal stability. Owing to its high (Fig. 3b) . Since device II possessed a higher external quantum efficiency (14.0%) than device I, BAlq2 was a suitable 20 host material for Ir(bbtx)(ppy)Cl. In addition, device II had the advantage of a longer lifetime of electroluminescence than device I ( Fig. S-2 ). † Device II had an external quantum efficiency comparable to device III with Ir(piq) 2 (acac), which is representative of a red emission dopant. In summary, the neutral Ir complex that contains the benzothiazole-based pincer ligand has a higher quantum yield and thermal stability than Ir complexes bearing bidentate ligands. The Ir complex can serve as an efficient emissive dopant in OLEDs. This investigation was an important step for the 30 development of pincer Ir complexes as emissive materials for OLEDs. Further investigations such as optimizing devices that contain Ir(bbtx)(ppy)Cl as a dopant and developing new designs of pincer ligands are currently underway.
